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through   any   intermediate  state D,   the state D can be reached by starting from A, but can not be reached by starting from the state B. If then we use  the term availability to designate the extent to which the energy of any given system in any given state is capable of being transformed into other forms of energy,  we may regard itj as a self evident truth that in any irreversible transformation there ?>< a loss of availability.
50. Compensating transformations. When a transformation AB of a given, system 8 is in itself irreversible and therefore positive, the reverse or negative transformation jBA can nevertheless (sometimes at any rate) be made to take place by the introduction of a compensating transformation. The meaning of this will be made clearer by considering in the first instance the simple mechanical illustration of two weights connected by a pulley in such a way that when one rises the other falls. Each weight tends to fall to the ground but it can only do so by raising the other weight. The weight which preponderates will raise the other. If neither weight preponderates, there will be equilibrium, and a slight disturbance one way or the other will determine the direction in which the system moves.
Now let 2 be a second system capable of performing a positive transformation 01), and let the systems be combined together in such a way that the positive transformation CD can only take place simultaneously with the negative transformation BA and vice versa. Then if the two simultaneous transformations BA, CD taken as a whole constitute a positive transformation, this transformation will, if it can, take place of itself by axiom (1) above, and will be irreversible; if the combined transformation is negative the reverse transformation will, if it can, take place of itself, and the system £ will undergo the negative transformation DC while 8 undergoes the positive transformation AB. In the limiting case when the opposite tendencies of the systems exactly balance each other, there will be no tendency for the combined system to undergo transformation in one direction more than the other, and a transformation in either direction will be perfectly reversible. In this case a positive transformation of one system is said to be compensated by a negative transformation of the other.
In reality this limiting case can never be actually realised because loss of availability must necessarily take place in the connections by which the two systems are bound together, or elsewhere. We may exemplify this point if we think of the mechanical illustration of two equal weights hanging by a string passing over a rough pulley. Although the weights theoretically balance one another a considerable effort must be made to overcome friction in order